receptor binding avidity can be compensated by either secondary HA or NA mutations. 48 Antigenic diversification of influenza viruses can therefore occur irrespective of direct 49 antibody pressure, since compensatory HA mutations can be located in distinct antibody 50 binding sites. drift is a prerequisite for accurately predicting future HA mutations. 60 HAs of H1N1 viruses have at least 4 distinct antigenic sites, designated Sa, Sb, 61 Ca, and Cb (6). When grown in the presence of a single anti-HA monoclonal antibody 62 Ab (mAb) in ovo, H1N1 viruses usually acquire a single HA mutation that physically 63 prevents binding of the selecting mAb (2). We recently found that mAb-selected escape 64 mutants occasionally acquire additional secondary mutations (3, 9), presumably due to 4 Accumulating data suggest that many, if not most, HA mutations simultaneously 75 alter both antigenicity and receptor binding avidity (8, 12, 16, 19, 23 with increasing amounts of receptor destroying enzyme (RDE), which cleaves sialic acid.
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We then added a fixed amount of each virus to these modified red blood cells and Specific pairs of HA/NA mutations have also been identified in human viral isolates (7), 296 and it is likely that these mutations are compensatory in nature as well.
297
Our earlier studies indicate that greater than 50% of HA antigenic mutations alter 
